)./6'4- ' 5)$9%6 " 9 0/ 7 %R% " 9



- HYHI VI (GW: RINQI IOWHATT S

'689,6,2DXVHU |I¥QIGEG@ADX B U L\PDN
W KDU/R YAGHBS H U D @RB Q\DZ HWR Z H U
FRPSHWLWLYH DGYDQWDJH

+L VW RRS IF D DBRHNRU MHBGRW@ U H GU[ISGIU P B 6 RIHGBED G

V X E M HGWAL X PIF\ERD Q B UHR G X :ALWVIBEEL, \/ \ RIS H UD @R Q\D J H |
F D@R@ H Y HJHDIOHAW WRHD WD B 6 BRI ID W HAUBYLAIRGXQG\H U
GUHRRYBU H GLQ B U\HDIVIND\GW U H VAKGIE®IHU DW LR QD U
VLIQLILFDQWO\ UHGXFHG SURMHFW FRVW DQG UL

7KLV UHYROXWLRQDU\ VA\VWHP FRPELQHYV '6& '"UHC

7THOHG\QH ODULQH VRQDU WHFKQRORJ\ WR GHOLY
DQG UHDFW WR WKH ZRUN DUHD EHORZ WKH GUH(
GUHGJH ZLWK DQ XQSUHFHGHQWHG OHYHO RI DFF

' 6&9,6,21 GHOVMHY

,QFUHDVHG TKHFREQFLW\ WR YLVXDOL]H WsKHD 6 KTDL@H. @ B XERENCH @ B BV B DA QRYG. @ IQYPHHLQMWL
DOORZV RSHUDWRUV WR PRYH DFFXUDWHR! WEE ARURNLBQ@MIOY LD ¥RGIDWLYFD@WHS RHL B
DQG LQFUHDVLQJ SURILWDELOLW\ PRYLQJ WKH GUHGJH UHGXFLQJ UHZRUN DQ

SHWXUQ RQ ,(DMAWWP HRRAW RZ FRORU FRGH&D SHWRKK YV GO @FZHSR WWZD Q JHQILE WRV  UHV W L
RYHU GUHGJLQJ KLJK VSRWV DQG RU WKZHLYKHEKN RS YW REPFW LR UGHRLWIL RIW OR RO M
DELOLW\ WR VXUJLFDOO\ GUHGJH GHFUHDWRXWY RBIHEIW LRSHIADWRU VWD OORZLQJ WKH WH

'RU LWVHOI DQG PRUH $ 6ROXWLRQ ITE OY6,21-REQ EH SURYLGHG Z|

2SHUDWRU &RGIQGIHHIZFRSHUDWRUV FDQ TXAER FRMYRAFBHYHRYERQVRD HERPHE! DOV |
DGDSW WR WKH WHFKQRORJ\ PRUH H[SHUHLQ}WR HPP R sSHUTTWRYRY R BR WBNRRIPH G L& "YU H
XSGDWHV DOORZLQJ IRU JUHDWHU FRQWURWHGIH IURP RWKHU PDQXIDFWXUHUYV

OLOH 30DAKGILWHFKQRORJI\ FUHDWHV D PDSHSARYWVERI, KWHSR WBCNHB E8 § REHUDNHRQRO O
KDYH DQG KDYH QRW RFFXUUHG :LWK D TXY{RNREW I REIRP WKHREURE PHF EBTRYiH ¥ UM

GHWHFWHG DQG WKH RSHUDWRU FDQ UH BRybhRYy W Ker-rB-BMH LD O HPHRIWHE B KEQ®BY WR WK
WUDLQLQJ WURXEOHVKRRWLQJ VXSSRUW L



30LIQI UMAOEDINR
SHYROMRQ]H' UHGIH2 SHDARY/

'6&UH @IZIR IDHEL@X Y W RERAH BUGRIO XKADBR Q WA FHKD GOM®\QMAKHD G XOHMVILEIX & Y ENDX D @ IH] RN RETRRLIFVE IO HH
S UH H PWQSHRBIRWL WL RW B@Y Q G FEDRKRLGHU BYWR R BMOKEMRE HQW MWQH FIOQOR @M. H MKDARRS J6 , 2 1
VRIWZDUH GUHGJH RSHUDWRUV FDQ DSSURDFK SURMHFWYVY ZLWK D QHZ OHYHO RI FRC

'6& 9,6,21 LV JRLQJ WR EH D)UR PRFORQ¥FIHBOD W\R SFIRFESCFVIVE RQ WKHLOHHHE RUH DDUIPWQ R Q V
'LWK SRZHUIXO VROXWLRQV DQRP' & OHE3 OH DD FWR PE@HQU HUBR2 B IPHL QX L\G R B FEHH V \
WKH '6& 9,6,21 SDFNDJH LV JRUIINQWRWLREWH BQGE &1VQARQ LQEIKVEG IRED WS R ZBIWVY X O ESD FOIL
LQWR WKH WZHQW\ ILUVW FMKMHXQM[WVIH¥FRUQ W WRQDRIORZHGIJH RSHUDWRBQDWWKKD QHE
FXVWRPHUV WR RSHUDZNID ® W LDP A XGBWKD. BUHUY UGMGH D\QLG D J ARG/ DIHENR QUEHEP DERIVFRY R Q L
EHQHILW WKH HQWLUH LQGXXIVWDW EH D IR® MW RK D QIHIX VW U\ UPED
:LOOLDP - :HWWD 3 ( 7HG *HUPDQQ

693 R RGN HHBSP HYIOBEKIH 7HICQREX 2111EHU 9BR (PHJIGI0 DIHVITAQN HHESPHQU

"6 WEH//& THBG Q-0 DIH




3 +0DU~ DHO HAN
, oR\X DUH

'6& 9,6,21 LV GULYHQ E\ SRZHUIXO SURYHQ SURGXFWYV Si
E\ FXVWRPHUVY DURXQG WKH JOREH IRU PDULQH RSHUDWL
FXVWRPHUVY FDQ QRZ H[SHULHQFH WKH EHVW RI WKH EHYV
RI SUHFLVLRQ DQG HIILFLHQF\ '6& 9,6,21 LV FRPSULVHG

7HB HO DUCHERDY/

7HBE QHO DUQHKD/BQ) EHHODEDG-LIQ\RILIP DIQ) \WFKGRB XWHG\RP L5 RHBYY ZDMZ DV BYGP DUH
LQUDXNKRM HIR_FRP P HBDOGHHQUH DQ50FIG-P IECSSTDIRV DR\ IGEH

7HBG QHO DUIQHFRIDHARGIGKHZ DY LQIQUDNUKEXBRSHIDIRY/ Z MWDEMHR FRP TP DILQ) DOGEDM PHNE
\RIWAKD/BHDHXQBHZ DALLP IR/ DEENZ MNKHUBIHEQGUA FOURQUANXU-GVRMINHROHY-OWHP XUNEIXY
GHEIQ) HMURIP HV 7HBG QHO DUQHRIHYARRVR DLRSIRV RUKMX KA

' 689,6,21 \BYEDLG DARWWIHANH WBEGUAFCUROR L R DUUHDAMDIGREH EDIFGHGIQ) RAHIRY

'6& 9,6,21D83KRIJIK HQG KLJK UHVROXWLRQ VRQDU WKDW
DQRG RWKHU PRUH FRPSOH[ GUHGJLQJ RSHUDWLRQV

7UP BE®I* 166

7ULPEOH GHOLYHUV IOH[LEOH KLJ RVL
PHHW WKH XQLTXH QHHGV RI GUHG FRQ
7KH SRUWIROLR LQFOXGHV PDULQ \V W
DQWHQQDV UDGLRV DQG LQHUWL V\V

DOO RI ZK U
DFFXUDWH
VRQDU SR



' 6&9,6,21 2 SHDRU,QMICHH

' 68 WGEIH 7HBG QHO DUOH DG AP EBKDHRBDAGDWMIN CODUEK YVBIOMITFH
\RHILE-Q® INGHGHEIHRSHDRYTRRIAKHERIP R 00 ONH WHU RUBHYRU 7KV
NRQVHIRVKD/WRXINGIQDQHDX \ROAH \FLP GW/IQRUTFH\KDAGRIDAAKHHI R

DOEHIHAY-QAVR 0) RHIDRLE STHQ) RAFRH-OURP HORTEUDAKHUIQHIB/

e 7K$IXWRP®MQW L6\ \VADSFERBHR Y H IRGID K &89 , 6, 2

LQWHUIDFH DOORZLQJ \RXU GUHGJH RSH UH(

$V LOOXVWUDWHG WR WKH OHIW W

e /HIW ZR@QBRZELUG V H\H YLHZ RI
GDWD EHLQJ PDSSHG DV LW LV FR
WKH RSHUDWRU WKH FXUUHQW FR
FRQILUPDWLRQ RI WKH UHPRYDO F

e S5LIKW7ZKQBRZLPHQVLRQDO GUHG
SURILOH LPDJHU\ RI WKH ERWWRP
D YLVLRQ RI ERWK SUH DQG SRVW

SHIO/IP HO RMAUQ) Z W' UHGEIHS;

'6 &K DH/[ W H QVBAHEBIH H P R RVGIQ HLFQWAY IRGBHS
9,6,20WH P QDEQZ R U O GZU B REOW WRQ
X S G D W& DIVOIVRW H WKBMOHES ¥1V VL B B
G U HGRNBLY/R DWWRR W RRMY H ULDGAURAG D M L
DQG SURGXFWLRQ

e 'UHGHHFDRQONRW HWKBEWPER U RY Q J L Q
'UHGJLQJ 4XDOLW\ ODQDJHPHQ












